Assessing user satisfaction, acceptance and performance impacts of information systems have long traditions in information systems research. With an increasing focus on broader adoption and implementation of electronic health records (EHR's), research examining user evaluation and performance impacts will play an essential role in the successful design, implementation, and efficient use of these systems. In this study, we analyze user evaluations of an EHR system and assess the impact on individual performance of such systems using the Task-technology Fit (TTF) theory. TTF postulates that individual performance is more likely to be positively impacted if there is a "fit" between the requirements of the task and the features of the technology. Overall, user evaluations for the eight dimensions of TTF considered in this study are positive. Moreover, the model exhibits a good fit with the data and provides a satisfactory explanatory power for individual performance impact with data quality and ease of use/training being significant determinants of performance impact.
INTRODUCTION
Electronic health records (EHR) are emerging as the foundation of health information technology (HIT), although there is current evidence that fewer than 20% of physician practices have adopted the technology (DesRoches, Campbell, Rao, Donelan, Ferris, Jha, Kaushal, Levy, Rosenbaum, Shields and Blumenthal, 2008) . Despite this, the current social and political environment appears to favor expansion of EHR adoption and use. As a result of increasing efforts to utilize these and other HIT's, analysis of user evaluation of performance with an EHR is an inherently valuable activity.
For more than three decades, information systems (IS) research has explored how and why people accept and use technology. IS researchers have also considered how technology impacts individual (Goodhue and Thompson, 1995) and group (Zigurs and Buckland, 1998) performance. IS practitioners who implement technology would benefit from a method of identifying factors that either inhibit, or enhance performance. In business it is essential that performance impacts are identified, understood and accordingly planned for. In health care, where the supply chain is replaced with human patients, understanding performance impact is critical to implementation and operational success.
The objective of this research is to leverage the TTF theory originally proposed by Goodhue (1988) to evaluate an electronic health record support system in a healthcare organization. Specifically, in this paper we study 1) user evaluations of the extent to which the functionality of the underlying technology (EHR) fits the needs of healthcare professionals, 2) perceived performance impact on individual performance, and 3) relationship between various task-technology fit dimensions and individual performance in a healthcare setting. From a theoretical perspective, the paper explores the applicability of the TTF model and supporting survey instrument in a new domain, namely healthcare. From a practical perspective, the research demonstrates the viability of using TTF as an underlying theoretical framework for evaluating and explaining individual performance impact in a healthcare setting. In this regard, this research represents an important first step toward the development and validation of a theoretically sound instrument squarely aimed at the evaluation of user performance impact.
The paper begins with a review of the theoretical background of acceptance, use and performance research. In section three the research model is presented along with the hypotheses. Section four discusses the methodology, setting, subjects, the survey instrument used, and the method of data collection and analysis. In section five the results are discussed, and section six concludes the paper with a summarization of the findings and a brief discussion of future research opportunities.
RELATED WORK
With respect to the behavioral determinants of use, the Technology Acceptance (TAM) model represents the first theory developed specifically for the IS context, i.e. people in business (Davis, 1989) . A few years later, Taylor and Todd (1995) In contrast with models predicting acceptance and use, TTF attempts to explain user performance with information systems. The premise of the theory is that individual performance can be enhanced when the functionality provided by the technology meets the user's needs, i.e., fits the task on hand. The original design of TTF was centered on the use of multiple information systems and specifically directed toward managerial decision-making. The theory measures task-technology fit along multiple dimensions. Goodhue also demonstrated the validity of an instrument for IS user evaluation based on TTF (Goodhue, 1998 
RESEARCH MODEL AND HYPOTHESES
This study employs a reduced version of the TTF model. The focus is on capturing user evaluation of TTF along various dimensions as identified in (Goodhue, 1995) , impact on individual performance, and the relationship between TTF and individual performance. The TTF dimensions that comprise the model employed in this study include data quality, data locatability, data compatibility, IS relationship to users, ease-of-use and training, correct level of authorization, systems reliability, and IS production timeliness. According to the TTF model, the strength of the link between information systems and performance impacts is a function of the extent system functionality responds to task needs.
The research model shown above hypothesizes the following: 
METHODOLOGY

Setting, Context and Subjects
The study was conducted at a Regional Health center in South Dakota. The subjects of the study are registered nurses (RN's) employed in a hospital setting. Surveys were randomly distributed to 100 registered nurses, of which 76 subjects from 12 hospital departments participated in and successfully completed the study. The clinical departments represented include: Emergency department, Pediatrics, Medical/Surgical, Orthopedics/Neurology, Infusion center, PAC (post-acute care), Rehabilitation, Oncology, Pulmonary care, Intensive care, Coronary intensive care and Home health.
Survey Instrument
The survey instrument is based on constructs validated in prior research (Goodhue and Thompson, 1995) , standardized and adapted to the context of this study. The constructs include data quality, data locatability, data compatibility, IS relationship to users, ease-of-use and training, correct level of authorization, systems reliability, and IS production timeliness. The instrument also collected additional information including gender, age, length of time of system use, and additional information requested by the partnering health system.
Data Collection
The survey was made available in paper format and randomly distributed to 100 registered nurses. The survey was distributed by hospital executive and clinical unit-level managers. Participants were assured anonymity by not being required to provide identifying information on the survey. After the survey concluded, data from the paper survey format was transferred to a spreadsheet for further analysis.
Data Analysis
Partial least squares (PLS) is the analysis technique used in this study. In studies such as this, a number of data analysis methods are available to the researcher. First generation regression models require item loadings to be analyzed in separate steps, and are generally not considered for use when complex models are involved (Gefen, 2000) . Two other methods, covariance-based SEM and PLS-SEM are the most widely used methods in IS research. For this study, PLS was chosen for two reasons: 1. As an SEM technique, PLS is designed to explain the significance of the relationships in the model, as is the case in linear regression, and for this reason PLS is better suited to predictive models than covariance-based SEM approaches which focus on overall model fit, and 2. In contrast to covariance-based SEM, the estimation of significance in PLS does not require parametric assumptions, thus allowing analysis of comparatively small data sets, such as in this study (Gefen, 2000) . This is accomplished by estimation of the parameters such that the residual variance of all dependent variables is minimized. (Chin, 1998a) .
RESULTS, DISCUSSION AND FUTURE WORK Sample Characteristics
76 of the 100 randomly selected participants successfully completed the survey, resulting in a 76% response rate. Subjects were asked to respond to questions using a seven point Likert scale, which ranged from 1 = strongly disagree to 7 = strongly agree. 2% of respondents were between the ages of 18 and 24, 28% of respondents were between the ages of 25-34, 21% between 35-44, 26% between the ages of 45-54 and 19% between the ages of 55-64. 95% of the subjects were female -a figure that is representative of the overall gender distribution of RN's at this facility.
Assessing Measurement Validity
Various versions of the TTF survey instrument have been validated in the literature (Goodhue, 1995 (Goodhue, 1998 Goodhue and Thompson, 1995) . However, since the TTF instrument has not been validated in a healthcare context, we re-examine the survey instrument with respect to reliability and construct validity. Using PLS-Graph, we examine 45 variables initially included in the survey instrument. We then removed five items that exhibited loadings of less than the 0. (Nunnally, 1978) . AVE, which can also be considered as a measure of reliability exceeds 0.5 as recommended (Fornell and Larcker, 1981) . Together, CR and AVE attest to the reliability of the instrument. The t-values of the outer model loadings exceed 1.96 verifying the convergent validity of the instrument (Gefen and Straub, 2005) . Calculating the correlation between variables' component scores and individual items reveal that intra-variable (construct) item correlations are generally high when compared to inter-variable (construct) item correlations. Discriminate validity is confirmed as the diagonal elements (representing the square root of AVE) are significantly higher than the off-diagonal values (Chin, 1998b ). Table 1 below shows the mean, standard deviation and item loading for each indicator, as well as the composite reliability and AVE at the construct level. 
Model Testing Results and Discussion
Figure 2 below depicts the structural model with path (regression) coefficients and the R2 for the dependent variable. As shown, the R2 value for the dependent variable indicates that the model explains 55.2% of the variance for performance. To assess the statistical significance of the path coefficients, the bootstrap method was used in PLS-Graph. , we find data quality and to a lesser extent relationship with user and compatibility are significant predictors of performance impact in both studies, while timeliness is only significant in the (Goodhue and Thompson, 1995) study. Ease/training while significant in this study was not significant in Goodhue (1995) . The remaining TTF dimensions were insignificant predictors for performance in both studies.
In the context of EHR systems, it is no surprise that data quality, i.e., providing access to the right data, at the right level of detail, and that is current is a significant predictor of performance. Also somewhat consistent with the information systems literature are the significance of the strength of the relationship of the hospital IS department with user (nurses in this study), and the compatibility as predictors of performance. However, the results are particularly surprising with respect to the insignificance of timeliness and locatability which one would expect as a hallmark for implementing EHR.
CONCLUSION
In this study we report on user evaluation of EHR systems using TTF as the underlying theoretical model. From a theoretical perspective, the analysis of the results confirms the validity of the TTF instrument and supports TTF as a model for predicting performance impact in a healthcare setting. From a practical perspective, the results highlight the importance of the various TTF dimensions captured in the study. Of particular importance are data quality, ease of use/training, and compatibility. Further follow up is still needed with regard to the insignificance of timeliness and locatability dimensions which one would expect as a hallmark for implementing EHR.
This study is the second (after Kilmon, 2008) to leverage TTF to evaluate EHR systems and the first to validate the TTF instrument in a healthcare setting. While the results are promising, the study can be further improved in a number of ways. First, despite the encouraging results of validating the instrument in the healthcare domain, further work is needed to adapt the instrument to the needs of decision makers, primarily clinicians (e.g., nurses, physicians, and physician assistants), their job characteristics, and information needs as outlined in Goodhue (1998) . Further research is needed to build a task model that is specific to clinicians and clinical processes. Second, it is paramount that future research incorporates objective measures of performance impact. As an example, timed evaluation of task completion can be assessed following system modification, such as when the results of usability analyses direct system design changes. Finally, the underlying theoretical model can be expanded to include job and technology characteristics as antecedents of TTF dimensions. Another possible extension is the incorporation of system utilization as in Goodhue (1995) .
As the adoption of EHR systems and other HIT's increase, it is imperative that IS research shift the focus from evaluation of the behavioral aspects of adoption and use to performance impact. In most healthcare settings where systems have been implemented, their use will likely be mandatory. As a result, it becomes less important to evaluate the "why" of system use, and more important to direct our resources at evaluating how such systems impact user performance. This research is important in that it establishes the validity of the TTF instrument in the healthcare domain, and identifies opportunities for future work that will ultimately lead to an effective user evaluation tool for measuring performance impact.
